Real Option as a Potential Link between Financial and Strategic Decision-making  by Rózsa, Andrea
 Procedia Economics and Finance  32 ( 2015 )  316 – 323 
2212-5671 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Selection and peer-review under responsibility of Asociatia Grupul Roman de Cercetari in Finante Corporatiste
doi: 10.1016/S2212-5671(15)01398-2 
ScienceDirect
Available online at www.sciencedirect.com
Emerging Markets Queries in Finance and Business – EMQFB2014 
Real option as a potential link between financial and strategic 
decision-making 
Andrea Rózsa* 
Institute of Accounting and Finance, Faculty of Economics and Business, University of Debrecen, 138 Böszörményi Street, Debrecen 4032, 
Hungary  
Abstract 
In recent decades, business environment and traditional investment evaluation methods have radically changed. 
Managerial flexibility has become the most important source of competitive advantage. Corporate financial theory tries to 
describe it through the development of real options. During the practical analysis of strategic investments, the results of 
strategic and financial analysis should be reconciled. The point is how the real option approach can be appropriate for 
closing the gap between strategic and financial valuation. Traditional integrated management systems do not apply real 
options; however, based on my former studies, I suggest a strategic–real option model, which can be used for the 
development of strategic communication and decision-making process concerning value creating investments. 
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1. Real options in managerial decision-making 
In the 1970s and 1980s, in efforts to become adapted to the continuously altering business environment and 
as a result of the research of the possible forms of competitive advantage, changes took place in capital 
budgeting processes and the theories of the creation of corporate strategies. In the uncertain business 
environment, it was the managerial flexibility in decision-making that grew into an important value-increasing 
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factor. In capital budgeting theories, this principle is embodied in real options, whereas in the theories of 
corporate strategy it is represented by knowledge-based approaches and the concept of dynamic capabilities. 
In 1984, Myers pointed out that conventional valuation methods based on discounted cash flow are not able 
to handle projects encompassing both production and strategic options, and suggested that the application of 
option pricing would be the most appropriate technique for the valuation of such types of investments. As a 
result, the valuation models relating to financial options were used for the evaluation of flexibility connected 
with corporate investments. This extended approach was given the name of real option. At the present, there are 
hundreds of studies focusing on the application of financial option valuation in capital budgeting. To valuate 
flexibility in association with corporate investments, detailed summary tables and analyses for publication can 
be found, for instance, in the works of Miller and Park, 2002, Smit and Trigeorgis, 2004, Haahtela, 2012, 
Driouchi and Bennett, 2012. These scientific publications principally examine how the valuation of 
investments can be described more accurately, and adjusted to the conditions of the changing environment, and 
how the flaws of conventional valuation techniques can be corrected or eliminated.  
In the past 20 years, however, real options have become fairly popular in several other corporate areas 
beyond financial valuation. The starting point of the process was that flexibility in decision-making that can be 
easily described with the use of real options became important both in the strategic and production field 
(Amram and Kulatilaka, 1999, Lint and Pennings, 2001, Kogut and Kulatilaka, 2001, Kylaheiko et al., 2002, 
MacDougall and Pike, 2003, Smit and Trigeorgis, 2004). Both companies and the experts of the theory 
recognized that those corporate processes would create value that ensure learning opportunities and new ways 
of profit generation in the future. The real option concept was interpreted in broader terms (Kogut and 
Kulatilaka, 2001): "A real option is the investment in physical and human assets that provides the opportunity 
to respond to future contingent event." In view of the results of recent years, outstanding researches on the 
strategic and production side have been conducted by Tong and Reuer, 2007, Maritan and Alessandri, 2007, 
Driouchi et al., 2008, as well as Abele et al., 2006, Fontes, 2008, Csapi, 2011, Csapi 2012.  Furthermore, an 
outstanding comprehensive overview of the integrated approach based on real options, its decision-making and 
performance implications is offered by Driouchi and Bennett, 2012. In connection with the extended 
interpretation of real options, in addition and as an alternative to the main orientation of research, some 
scholars have to develop a general framework of investment decision-making for valuation with real options. 
The main goal was to facilitate its practical use, and set real option valuation into the some organizational 
framework. This topic is in close correlation with the early fundamental ideas presented in Myers, 1984 in 
association with real options. In its highly influential article, the researcher claimed that the option theory and 
approach might open up new perspectives in managerial decision-making relating to strategic investments by 
giving way to the approximation of the means and expressions of financial and strategic analyses to each other, 
better reconciliation of quantitative and qualitative aspects.  
In the past 10 years an aspiration for strategic–financial integration has emerged that in line with foregoing 
relies on the real option approach and methodology for more efficient managerial decision-making. In addition 
to and almost concurrently with the theoretical efforts made for the shaping of a general framework of decision-
making, i.e. the development of real option valuation processes (Amram and Kulatilaka, 1999, Copeland and 
Antikarov, 2001, Smit and Trigeorgis, 2004), a number of corporate real option case studies were published. 
With the comparative analysis of case studies, it can be demonstrated that the mutual alignment of financial and 
strategic aspects is not solely a theoretical demand and option, but at the same time is enforced by practice 
(Rózsa, 2010, Driouchi and Bennett, 2012). Rózsa, 2010 has confirmed this view, and made it clear that this 
topic becomes really interesting and problematic when phased investments are concerned. For the comparative 
case analysis, I have chosen the studies of Kemna, 1993, Loch and Bode-Greuel, 2001, Lint and Pennings, 
2001, MacDougall and Pike, 2003. In these investments, generally the real option valuation processes are used, 
because on the one hand the management of time-varying risks by conventional discounted cash flow means 
has certain difficulties, and on the other hand because investments almost always involve real options, and in 
many cases they do have complex real option structures. However, the valuation methods are not standardized, 
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and may be dependent on risk factors and sectoral characteristics. Further difficulties are posed by the potential 
changes of strategic criteria in the succession of investment periods. As a result, it is rather natural that the 
question that can also be deduced from Myers' basic ideas arises: Are real options suitable, and to what extent, 
for the combined handling of strategic and financial criteria required for the introduction and management of 
phased strategic projects?  
The significance of this research issue can be supported from another aspect, too. The need to approach the 
problems of various corporate areas in an integrated framework and find the mutual links of the potential 
solutions did appear in general management-related literature, in parallel to real option researches.  In 1992, 
Kaplan and Norton created the balanced scorecard system, which arranged the conventional system of financial 
performance measurement into general strategic frameworks. The authors proposed the addition of customer, 
internal business, innovation and learning perspectives of performance measurement to the traditional financial 
indicators. In 2008, Kaplan and Norton worked out a development model for a new integrated management 
system. The so-called closed-loop management system forges a close link between strategy and operation – that 
continuously eliminates any disturbance in the process – on the basis of a system consisting of five phases. 
First, the company phrases its strategic declaration, and then it is translated into actual objectives, broken down 
into individual steps. Following the strategic plan as a guideline, the company assesses what operating plans 
and resources will need to be put in place. In the course of the execution of the strategic and operating plans, 
managers continuously monitor internal results, external information relating to competitors and the business 
environment, and by trying to learn from them they verify the efficiency of the strategy. Thereafter, from time 
to time, they review and modify the strategy, and in this manner they start encircling the entire system. These 
procedures still do not focus on the incorporation of real options in spite of the fact that on the basis of the first 
part of the study it seems to be obvious that the potential effects of real options for strategic–financial 
integration can be expressly useful in the further development of integrated corporate management systems in 
general, or more concretely in association with closed-loop management systems. Furthermore, in the case of 
phased strategic projects real option valuation procedures could be expanded with principles of closed-loop 
management systems. 
2. Comparative analysis of strategic investment projects 
Phased structures can be seen in oil exploitation projects, R&D investments and implementations of 
advanced manufacturing technologies. I have examined four subsequent, frequently referenced corporate cases 
to see how financial and strategic criteria could be aligned with each other in the course of the process of 
decision-making. The significance of the case studies is also supported by Driouchi, 2012.  
In the case cited from the oil industry (Kemna, 1993) describes multi-phased strategic investment decisions 
where the valuation function can be sharply distinguished from the other fields of corporate management. The 
analysis assesses timing, growth and exit options with reliance on continuous option pricing models, and all the 
results are completed with sensitivity analysis. Finally, the option components (or even the entire option 
structure) become easily manageable, while more accurate project values allow better decisions. Nevertheless, 
at the end of the study, the author himself calls the attention to the fact that the completeness of decision-
making calls for the examination of the strategic implications of the problem, too. In this respect, the 
explanation is that capacities and competition result in permanent pressure to make decisions on the oil 
industry, and while the issue of staying or leaving as the growth or rejection option is difficult to grasp 
quantitatively, it surfaces as a strategic problem closely connected to the decision.  
Studying pharmaceutical R&D projects, Loch and Bode-Greuel, 2001 tried to resolve the discrepancies 
between qualitative and quantitative analyses by employing the real option analysis. During the evaluation, 
they applied the decision tree procedure that resulted in more accurate project values by recognizing and 
making strategic and growth options more transparent. As a result of the completed analysis, the project 
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ranking established as a result of the strategic portfolio assessment was finally altered. It means that the 
management of the company analyzed the competing investment opportunities from both a strategic and 
financial perspective, and the ultimate ranking was decided in view of the identification and quantified 
valuation of option-related advantages. This case is more complex than the previous oil problem: the ongoing 
review and updating of the decision tree give way to strategic and financial dialog, while the adequate 
exploitation of the situation is dependent on the realistic judgment of the option advantages. If option 
advantages are overrated, then it will lead to preference for the favourite projects.  
Lint and Pennings, 2001 examined the product development R&D investments of Philips Electronics in 
connection with new products, as using the option approach. In the case of R&D projects, explicit decision-
making criteria are necessary for abandonment, postponement and acceleration. To promote the final decision 
on the project, the authors have tried to integrate the strategic and financial criteria. Assuming the gradual 
moderation of the initial uncertainties connected with the phased structure, and relying on the opportunity to 
model the market and technological uncertainties, exit as the exit option was used as a key factor of flexibility. 
For the implementation of decision-making jointly considering qualitative and quantitative criteria, option 
portfolios were defined. The only disadvantage of the model is inherent in the strict underlying assumptions 
needed for the calculations, and these limitations are also discussed by the authors towards the end of the study. 
MacDougall and Pike, 2003 were preoccupied with projects for the introduction of advanced manufacturing 
technologies. In this case, the nature of the problem also changed: the management of the company was not to 
choose among competing investments, but was to confirm the rationale behind the adoption of a more costly 
and complex, flexible technology instead of the conventional technology. In contrast with the above-detailed 
cases, this study directed attention at the limitations of the application of real options. The changes occurring in 
the meantime in the initially assumed real options can exercise considerable influence on the value of the 
project. While resolving the problems of execution and adapting to failures, the forms, values and purity of real 
options may change. In consequence of managing the lack of coordination in the organization or adaptations, 
new options may be created, but in general – due to the postponement of execution – certain options may cease 
to exist, or the original option value may drop substantially. At last, in addition to the limitations of the 
application of real options, the analysis also highlighted that in the case of advanced manufacturing technology 
investments the key factor was not valuation, but the complex interpretation of these projects extending to 
several (strategic, financial and operating) corporate fields.  
These problems raise the additional issue whether for the management of the lack of organizational 
coordination experienced in the course of execution and the interim changes of options a framework of 
decision-making can be created that handles problems in the course of the process, i.e. dynamically, and that 
gives ground to organizational communication with the involvement of financial and strategic criteria, thereby 
allowing the timely drawdown of options. In my opinion, real option valuation procedures are good starting 
points for any further analysis in relation to this topic. 
3. Significance and criticism of real option valuation procedures 
The structures of real option valuation procedures are generally similar to each other. The major difference 
among them is the way how it is defined with respect to the organizational characteristics where the actual real 
option analysis starts and ends, and what other typical financial estimation or uncertainty management 
technique is reasonable or necessary to consider as a part of the established process. The three most widely 
known theoretical decision-making method based on real options are the models of Amram and Kulatilaka, 
1999, Copeland and Antikarov, 2001, as well as Smit and Trigeorgis, 2004.  
Amram and Kulatilaka, 1999 recommends the application of a four-step process. In the first step, the sources 
of uncertainties and decision-making alternatives need to be identified, the associated cash flows have to be 
planned, and a simple mathematical rule of decision-making should be selected. The identification of the 
320   Andrea Rózsa /  Procedia Economics and Finance  32 ( 2015 )  316 – 323 
sources of uncertainties and decision-making alternatives is an organizational responsibility, which necessitates 
the real option communication of the strategic and financial division. The second step should witness the 
execution of the preferred option valuation model. In the third step, when the results are reviewed, the critical 
strategic values need to be determined; alongside the cases of rejection, continuation, modification by 
delineating a strategic decision-making space; with the ongoing monitoring of investment risks. Finally, in the 
fourth step, the control of the procedure, the review of the results and any necessary redesign close the process. 
The decision-making process described by Copeland and Antikarov, 2001 mainly relates to the generalization 
of valuation; it focuses on the calculation of the actual option values, which in fact corresponds to the second 
phase in Amram and Kulatilaka's model. Copeland and Antikarov made an attempt to work out a general, real 
option valuation procedure. The authors suggest that first the net present value without the flexibility of the 
investment should be calculated, and then with the proper consideration of organizational specialties and 
strategic objectives uncertainties should be modelled with the use of event trees. Then, the next step is the 
identification of options and the preparation of the decision tree, and consequently the real option valuation of 
the entire project can be executed with reliance on a simple algebraic methodology and an Excel spreadsheet. 
The work of Trigeorgis and Smit, 2004 places the analysis of the problem associated with the potential link 
between corporate financing and strategic planning into a broader perspective and splits up the process into 
three levels. The first is the level for the project valuation. On this level, the company examines what 
influences the opportunities arising from the acquired or created competitive advantages have on the present 
values of the anticipated cash flows. The second level of the model is connected with the strategic planning of 
growth opportunities. This step analyzes the appearance and calculability of the flexibility value arising from 
the corporate strategic capabilities with the use of the real option methodology. The third level covers the 
review of the competitive strategy. According to the authors, on this level the corporate strategic value is 
determined by the offensive or defensive strategic position established in the face of competitors, which can be 
assessed with the use of techniques applied in game theory and the analytic methods of industrial organizations.  
These real option decision-making procedures make an attempt to form general theoretical frameworks for 
the proper consideration of the implications of real options in investment valuation. Nevertheless, it is worth 
highlighting those critical points of the models that are associated with the identification of the strategically 
important sources of uncertainties and the selection of relevant options. The underlying reason is that the 
procedures do not involve unambiguous methods in this respect. Another important aspect is that procedures 
should ignore the real options that are in closer relation with the organizational–strategic implications, and 
where it is more difficult (or often impossible) to determine exact mathematical values, but their recognition 
and application are obviously essential components of investment-related decision-making. These three critical 
topics (interpretation of uncertainty, selection of the relevant options and consideration of real options with 
organizational–strategic implications) are dominant in the understanding of flexible technological investments 
or more generally in the case of phased strategic investments. I opine that despite its deficiencies the model of 
Amram and Kulatilaka can be taken as the basis with some elements of the other approaches to be integrated, 
and then by placing the whole construction into a broader strategic–organizational framework that is similar to 
the attitude of the Trigeorgis and Smit model the above-described critical points can be eliminated. For its 
realization, I propose a strategic real option model.  
4. Model development: strategic real option model 
The evaluating and analytic process I recommend is such addition to Amram and Kulatilaka's model that 
gives way to the more thorough consideration of strategic and organizational criteria. I think that the integration 
of these criteria in the model offers the potential for mutual – strategic-financial and production-related – dialog 
and process control in the individual phases. When framing the extended model, I relied on the following 
principles: strategic investments also need to be analyzed from a strategic and financial point of view; the real 
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option approach offers a suitable set of tools for the combination and coordination of the analytic results of the 
two areas; the recognized options do not increase the value of the project, but also help to reveal important 
strategic opportunities; the model supports the formulation of corporate strategic flexibility, and helps the 
modification of the strategy as necessary for the individual phases, while putting an appropriate framework in 
place for the recognition of operating problems and identification of alternatives for solution. 
I have also taken the results of Kaplan and Norton, 2008 relating to the handling of the management system 
into account. The approach of the system recommended by the researchers smoothly fits the principles of the 
model I have worked out, with the only difference that authors wanted to adjust the strategic–operating side 
with the continuous control of calculation for financial indicators and profitability, whereas I intend to integrate 
strategic–financial implications with the use of real option methods, and consequently the ongoing control of 
operation is expected to be in place. On the other hand, the two models are similar, because on the top of the 
hierarchy the framing of the strategy and the strategic principles can be found, the next step serves the planning 
of the management of the associated key processes, and then the monitoring of implementation and the control 
of organizational learning processes ensures strategic-organizational feedback. 
 
Table 1. The suggested strategic real option model 
 
1. Strategy 2. Real option 3. Valuation 4. Feedback 
competitive advantage real option types  model selection organizational tasks 
knowledge and innovation uncertainty option evaluation operating problems  
continuous development matrix-based approach strategic decision-making space changing environment  
dynamic capabilities  options for exercise conditions of exercise new information 
 
In the process of decision-making and implementation, strategic, real option, valuation and feedback 
analyses have to be performed in all the phases of decision-making. I have defined the fundamental questions 
relating to the four elements of the extended model as follows: 1. What a role does the project under review 
have in acquiring competitive advantage, or by what strategic characteristics does it support the sustenance of 
competitive advantage? 2. What sources of uncertainties are anticipated to occur? What real option types is it 
worth concentrating on? Which are the most important ones? 3. What is the value of the real options that are 
also financially assessable? What should be the next decision? 4. What organizational tasks have to be executed 
in the given phases of the project, what responses can be given to the operating problems occurring, what 
environmental and information changes need to be taken into consideration, and how do they affect the 
commencement of the next phase?  
The proposed model modifies the procedure suggested by Amram and Kulatilaka so that it broadens the 
horizon of investment decision-making on the basis of the first step, with the addition of the strategic analysis, 
which means that it sets actual, real option valuation into a strategic framework. Then, the second and third 
steps follow the original model, but allows the broader interpretation of uncertainty, gives guidance to the 
selection of the key options, and ensures the combined consideration of financially assessable real options and 
strategic–organizational real options that are hard to quantify, still form an integral part of decision-making. 
The last element of the model, organizational feedback enables the next investment phase to be started with the 
analysis of the potential changes of strategic advantages. For the individual steps of the procedure, I have 
formulated a conceptual framework, which includes those key criteria of analysis that – in my opinion – have 
to be considered in association with decision-making and phased (periodic) operation.  
The strategic real option model I propose consists of 4 steps. During the first step, it is to be clarified what a 
role the project has in the obtainment and sustenance of the competitive advantage, and in what a way the 
project can be linked to the company's strategic objectives. What strategic capabilities will the implementation 
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of the investment develop, and the creation of what – so far non-existent – strategic opportunities can it 
support? The strategic capabilities may contribute to the handling of complex decisions associated with the 
investments from several respects (Kylaheiko, 2002). For the second step, I have set the objective to resolve 
critical topics in connection with real options. Thus, in the second step, I recommend the combined handling of 
structural and parametric factors of uncertainties, as well as the types of strategic and operating real options 
appearing along these factors (Sanchez, 1993, Rózsa, 2010). Financial literature does not discuss the 
distinguishing traits of structural and parametric uncertainties, or their role in the process of investment 
analysis, because the opportunities associated with the structural uncertainty factor can be quantified just with 
difficulties, or cannot be quantified at all. In this extended model, however, structural uncertainty cannot be 
ignored any longer, because the strategic aspect associated with organizational capabilities first necessitates the 
identification of strategic options that comprehensively characterize the project. One of the key factors of the 
model is this very aspect: how the organization can be able to handle the real options that have just been 
identified conceptually, or the operating options that are also assessable financially, when they are present in 
the investment process together, though in ratios and intensities that may change from period to period. What I 
claim is that the realization of combined handling is dependent on the real option communication of the 
strategic and financial division, and at the same time it is the primary pillar of the success in the application of 
the model. The third step brings about the financial valuation of the keys options selected by means of the 
strategic–financial dialog and reconciliation. For the calculation of the values of options and other financial 
implications connected with the given phase of the investment, the financial division will be responsible. The 
classification of applicable processes can be found in the work of Csapi, 2013. As a closing element of the step, 
I propose the location of the results in Amram and Kulatilaka's decision-making space. It is to be noted that the 
execution of this step, the continuous monitoring of operating options with calculated option values and 
strategic options that are without exact mathematical values, but are important from a decision-making point of 
view, and have long-term effects makes up the second element of organizational communication, and at the 
same time is the second success criterion of the investment process. In the fourth step, I focused on the 
organizational tasks and operative responsibilities. Specifically, it is this phase where the effects of the 
changing environment, new information obtained and operating problems may upset organizational 
coordination. The recognition and management of the lack of organizational coordination, as well as the 
identification of the set of devices for the resolution of this problem have been defined as the third element of 
organizational communication connected with real options. Finally, another principle during the formulation of 
the model was that the given steps should be repeatable at the beginning of a new project phase. Are the 
formerly defined strategic objectives valid, or are modifications necessary? Which real options can efficiently 
continue to be used, and which of them should be ignored because of changes regarding new information and 
resolution of operating problems, potential value impairment? What new real options can be recognized in the 
new phase? How does the value change? What are the key operative tasks? What organizational problems of 
implementation emerge, and what methods of resolution for change can be employed? It can be seen that 
responding to these questions and handling the process call for continuous strategic–production–financial 
dialog.  
 
6. Summary and conclusions 
 
My study has presented the real option approach that has been highly popular since the 1980s, as well as 
integrated corporate management requirements emerging concurrently with the associated theory and induced 
by the continuously changing environmental conditions. Relying on Myers' basic ideas, I have examined 
whether real options are suitable, and to what extent, for the combined handling of strategic and financial 
criteria required for the introduction and management of strategic investment projects. I have revealed the lack 
of organizational coordination potentially occurring in the course of investment valuation with the comparative 
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analysis of case studies. Thereafter, by comparing the real option valuation processes described in the 
associated literature, then shedding light on and aspiring to eliminate the critical points that are inherent in the 
procedures, I have made an attempt to create a model for the valuation and analysis of strategic–real options 
with the integration of strategic–organizational criteria. The model is based on the real option approach, while 
the real option language puts a ‘three-pillar’ opportunity in place for efficient communication among the 
corporate areas concerned. I consider it as the most significant outcome of the studies and model development 
that with the employment of the continuous strategic–financial–operating communication the company has the 
opportunity to consider its own organizational characteristics, develop its own problem-handling process, 
which later can be a source of organizational capacities or corporate knowledge that are hard to copy or imitate.  
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